The single port approach is mainly reserved for easy laparoscopic operations, although as the technique has evolved, many reports and studies have concluded that it is a safe and effective approach to many surgical conditions, offering similar or even improved outcomes ABSTRACT Background: Laparoscopic cholecystectomy for uncomplicated gallbladder diseases (UGD) is a low-complexity procedure with little morbidity. Single port approach (SPA) benefits are unclear. Our aim is to identify any advantages by evaluating both the clinical outcomes of this approach and also patient opinion, following a year of implementation in our institution. Methods: Data from patients operated on during 2015 for UGD by SPA or conventional laparoscopic approach (CLA) were collected. Patients were asked to answer a telephone questionnaire 4-6 months after the operation. Results: 47 patients were operated on by SPA (SP group) and 117 by CLA (CL group). No differences were found between preoperative variables, surgical time, morbidity, length of stay or wound complications. More SP group patients reported no pain at discharge (72.3 vs 54.7%, p=0.037). 138 patients answered the questionnaire. No significant differences were found when comparing overall satisfaction. Wound aspect satisfaction was higher in the SP group (100 vs 80.9%, p=0.001). A higher proportion of CL group patients felt that had they had fewer scars, they would be more satisfied (46.8 vs 9.1%, p <0.001), and 35.1% of them opined that their satisfaction would be greater had they been operated on by SPA. In the multivariate analysis, the only variable associated with maximum overall satisfaction was wound aspect satisfaction. Conclusions: SPA is a valid alternative to CLA for UGD. It should be chosen when available, since it provides equal clinical outcomes, diminishes postoperative pain and is preferred by patients.
INTRODUCTION
Single port laparoscopic surgery has emerged in recent years as an advance intended to reduce surgical aggression. Theoretically, minimizing the number of ports and the total wound size should obviously have an impact not only on the aesthetical outcome but also on postoperative pain and wound-related complications. However, to date none of these benefits have been clearly demonstrated, and the technical limitations of the single port approach and other obstacles such as the increased surgical time and surgical costs have relegated it as an option, so that it is not the standard procedure it was intended to be. 1, 2 to those of the classical laparoscopic approach. 3, 4 It is, nevertheless, a more stressful procedure that requires specific training. It also requires specific surgical instruments which may increase the total costs, although there are highly economical options intended to overcome this disadvantage. [5] [6] [7] Single port laparoscopic cholecystectomy is one of the most broadly performed single port procedures. Its feasibility and safety have been reported in countless papers, and may have an impact on many postoperative variables such as postoperative pain, wound complications, aesthetic outcome and patient satisfaction, although it is still controversial. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] From January 2015, a group of surgeons in our institution started to apply this technique to the treatment of uncomplicated gallbladder diseases. The objective of the current study was to validate it as an option over conventional laparoscopic cholecystectomy by evaluating the outcomes following a year of implementation, and to determine whether it offers any advantage over the classical multiport laparoscopic approach for the same indication.
METHODS
The study protocol was evaluated and approved by the Ethics Committee. Data were collected for all patients in our institution during 2015 who were operated on by laparoscopic cholecystectomy for uncomplicated gallbladder diseases after obtaining a written informed consent. Data of patients operated on by single port laparoscopic approach were collected prospectively, while data of patients operated on by conventional three or four port laparoscopic approach were retrospectively gathered every three months. Thus, two groups of patients were defined: the single port group (SP group) and the conventional laparoscopy group (CL group).
Uncomplicated gallbladder diseases included any gallbladder disease requiring elective cholecystectomy, excluding cases with either current or previous acute cholecystitis, cholangitis, biliary sepsis, pancreatitis, porcelain or scleroatrophic gallbladder, biliary neoplasms, choledocolithiasis, cirrhosis and previous or necessary intervention or instrumentation of the liver or the biliary tract. Patients younger than 18 years old or mentally impaired were also excluded from the study. Data were collected regarding demographic and preoperative variables, intraoperative variables, postoperative outcomes and follow-up.
Between 4 and 6 months after the operation, members of staff who had not been directly involved in their treatment attempted to contact all patients by telephone. The attempt was abandoned if the patient either refused to be interviewed, or after three unsuccessful attempts to contact them. If they agreed to it, a short telephone interview was then carried out regarding patient opinion and satisfaction. The questionnaire comprised 12 questions, 9 of which were the same for both groups. All of them were short and concise questions, and could be answered by choosing a value on a scale from 1 to 5, choosing yes or no, or choosing better, equal or worse.
Continuous data are presented as mean (standard deviation) when following a normal distribution; otherwise they are presented as median (interquartile range). Qualitative data are presented as absolute values and percentage of the group. SPSS® version 20.0.0 (IBM, Armonk, New York, USA) was used for the statistical analysis. Categorical variables were compared using the Pearson test (X 2 ) or the Fisher exact test, depending on the expected frequencies. Continuous variables were compared using the Student test (t) for those which had a normal distribution, or the Mann-Whitney test (U) for the remainder. A binary logistic regression model was used for the multivariate analysis. In all those tests, statistical significance was fixed from p <0.05.
RESULTS
306 laparoscopic cholecystectomies were performed in our institution during 2015. Of these, 164 were indicated for uncomplicated gallbladder diseases. 47 patients were operated on by single port approach (SP group) while 117 were operated on by conventional (either three or four ports) laparoscopic approach (CL group). Demographic and preoperative characteristics of both groups are summarized in Table 1 .
Intraoperative and postoperative outcomes are summarized in Table 2 . During the operation, diagnosis of complicated gallbladder disease was made in 8 patients of the SP group and in 6 patients of the CL group (17 vs 5.1%, p=0.026). Single port laparoscopic procedures were slightly longer, although not significantly so (54.8 vs 49.6 minutes, p = 0.085). In the SP group, an extra port was also added for one patient due to difficulties during hilar dissection, while another patient was converted to a four-port laparoscopic cholecystectomy after a finding of acute cholecystitis. No procedure in either group was converted to open surgery. There were no significant differences between postoperative complications, most of them being Clavien I and corresponding to nausea or vomiting which delayed oral intake. More severe complications were observed in the CL group: 1 self-limiting cholestasis, 2 acute urinary retentions requiring urethral catheter, 1 acute coronary syndrome and 1 death due to septic complications after a biliary leak.
There were no differences in length of stay. Significantly, when leaving the hospital more patients in the SP group reported no pain (0 score in the Visual Analog Scale) than in the CL group (72.3 vs 54.7, p = 0.037). Values are percentages referred to the total number of questionnaires answered by each group. "Don't know" answers are not recorded.
After discharge, no significant differences were found in the number of Emergency Department visits, the need for rehospitalisation or wound complications. 138 patients answered the telephone questionnaire (44 in the SP group and 94 in the CL group, 93.6 vs 80.3%, p = 0.035). The questions and results of these questionnaires are shown in Table 3 . A higher proportion of SP group patients reported maximum overall satisfaction, although not reaching statistical signification (70.5 vs 62.8%, p=0.377). However, wound aspect satisfaction was significantly higher in the SP group (score 4 and 5, 100 vs 80.9%, p = 0.001). Moreover, more patients in the CL group opined that they could have had fewer scars (24.5 vs 2.3%, p = 0.002), and that had they done so, they would have been more satisfied (46.8 vs 9.1%, p< 0.001).
In CL group, 22.3% of patients also opined that they would have had less pain, 58.5% that the aesthetic result would have been improved and 35.1% that their overall satisfaction would have been greater had they been operated on by single port approach.
In the bivariate analysis (Table 4) , variables significantly associated with a maximum overall satisfaction (score 5) were older age, feeling well-treated during hospitalisation (score 5), a feeling that the patient was given clear instructions at discharge (score 5), feeling well-treated during the post-discharge visit (score 5, scores 4 and 5), wound aspect satisfaction (score 5, scores 4 and 5), not believing that fewer scars could have been left and not believing that satisfaction would be greater if fewer scars had been left. Variables significantly associated with a high overall satisfaction (scores 4 and 5) were older age, not needing postoperative Emergency Department visits or rehospitalisation, no complications after discharge, no morbidity, feeling well-treated during hospitalisation (score 5, scores 4 and 5), a feeling that the patient was given clear instructions at discharge ( scores 4 and 5), feeling well-treated during the post-discharge visit (score 5, scores 4 and 5), no postoperative pain (score 5, scores 4 and 5), wound aspect satisfaction (score 5, scores 4 and 5) and not believing that fewer scars could have been left.
Univariate and multivariate logistic regression analysis were carried out in order to identify variables associated to a maximum overall satisfaction (Table 5 ). In the final multivariate model adjusted by age, the only independent variable which held signification was the wound aspect satisfaction (scores 4 and 5). 
DISCUSSION
After evaluating all data regarding surgical variables and outcomes, the first conclusion is that single port laparoscopic cholecystectomy is at least as safe and effective as conventional laparoscopic cholecystectomy for the treatment of uncomplicated gallbladder disease. It is a feasible procedure that, in the worst scenario, can be turned into a conventional laparoscopy, which occurred once in our entire series and had no clinical relevance. The only negative consequences in adding ports to a single port procedure are the increase in overall cost and operative time. The first of these consequences has not been analysed in this study, although since the only difference in fungible material between the two approaches is that in the single port procedures a single port device is used instead of four ports (we use conventional laparoscopic instruments for the single port operations), it is easy for any institution to calculate its individual economic impact, which could even favour the single port approach. The second consequence, increased operative time, depends mainly on how much time it takes for the surgeon to realize that the procedure cannot be completed without adding extra ports.
There was, incidentally, a higher proportion of complicated gallbladder disease found intra-operatively in the SP group. This had no impact either in conversion rate or postoperative outcomes, specifically not increasing morbidity. This suggests, as has already been reflected in the literature, that indications for single port cholecystectomy can be extended to more complex conditions such as acute cholecystitis. 24, 25 Our study suggests an advantage in the SP group regarding postoperative pain, reflected in a greater proportion of patients significantly reporting absence of pain when leaving the hospital. This has already been expressed in many papers and, since the other postoperative outcomes remain equal, would favour the single port approach for the treatment of this condition. It has been argued against single port laparoscopy that there could be a higher rate of incisional hernia. [26] [27] [28] [29] [30] [31] We did not find any such difference, and we actually believe that it is easier to close the fascial wound after single port laparoscopy because the larger skin incision facilitates the closing. Longer follow-up time should in any case be employed to re-evaluate whether incisional hernia rates continue to be equal in both groups.
We also tried to evaluate outcomes from the patient´s point of view, hence the second part of the study. Many interesting conclusions can be drawn after analysing the results of the questionnaires. The first is that most of the patients operated on for uncomplicated gallbladder disease express high overall satisfaction regarding the whole process of care, and this high level of satisfaction is independent of the surgical approach. Patient satisfaction also seems to be more related to the information they receive or to behaviour towards them than to the clinical outcomes of their operation, which may sometimes clash with the interests and beliefs of the professionals involved in their care. This has already been reflected in many studies regarding patient satisfaction. 32, 33 However, this part of the study could have been biased because a higher proportion of the CL group patients refused to answer the questionnaire, and because morbidity in the 25 patients who did not answer the questionnaire was higher than in the rest of the patients. The effect of morbidity on overall satisfaction therefore remains uncertain.
In the multivariate analysis, the only variable independently associated with maximum overall satisfaction was wound aspect satisfaction, and although not directly improving overall satisfaction, single port approach significantly improved wound aspect satisfaction. Patients from both groups seemed to find advantages in the single port approach. In the SP group, only one patient thought that the aesthetic result would have been better had the intervention been carried out by multiport laparoscopic approach, and no patient thought that they would be more satisfied.
Conversely, in the CL group, nearly 60% of patients thought that the aesthetic result could have been better and 35% that overall satisfaction would be greater had they been operated on by single port approach. Thus, if patient preference had to be taken into account, the balance clearly leans towards the single port approach. Lack of concern for patient expectation has a negative impact on the appreciation of care and overall satisfaction, and can be a source of conflict between the patient and the health system. [34] [35] [36] [37] Since clinical outcomes are equal and patients seem to prefer the single port approach, the logical conclusion should be that uncomplicated gallbladder disease has to be operated on by single port laparoscopy. There are, however, some caveats. It should obviously be performed or at least offered where available and only if there are surgeons specifically trained in that procedure. Many surgeons attempt single port laparoscopy in the belief that it is merely an uncomfortable laparoscopy, and soon lose faith in the process.
It may be hard for a surgeon well-trained in laparoscopy to recognize that something as easy as a simple cholecystectomy might present a challenge, but it is undeniable that single port laparoscopic procedures give rise to an independent learning curve, which of course is shorter for experienced laparoscopists. [38] [39] [40] Single port cholecystectomies are performed at our institution by hepatobiliary surgeons -experts in cholecystectomies of any grade of complexity with specific training in single port laparoscopy -while conventional laparoscopic cholecystectomies for uncomplicated gallbladder diseases are performed by all surgeons. This reflects our belief that single port cholecystectomies should be performed by dedicated surgeons.
CONCLUSION
In conclusion, laparoscopic cholecystectomy for uncomplicated gallbladder diseases should be performed by single port approach, since it provides the same clinical outcomes as conventional three or four port laparoscopy, reduces postoperative pain, improves aesthetic outcomes and is preferred by patients.
